Pat (5'-TCCAATGCACTAATCTGCCATATTA-3') were used for amplification of lwrh and coxI, respectively. Cycle parameters were as follows: 3 min at 94°C, followed by 35-38 cycles of 94°C for 40 s, a primer-specific annealing temperature for 40 s (58.5°C for lwrh and 51°C for coxI), and 72°C for 40 s, and a final extension time of 4 min at 72°C. Unidirectional sequencing with primers LWRHfor1 and Jerry, respectively, was done on an ABI 3730xl capillary DNA sequencer (Applied Biosystems, USA) in the Department of Entomology at the Max Planck Institute for Chemical Ecology (Jena, Germany). Curated sequences were compared with the NCBI database using BLASTn [6] .
Chemical analysis
Specimens were extracted for 10 minutes in approximately 1 ml of hexane. For the bee samples 2 µg of octadecane were added as an internal standard, to allow the quantification of the absolute amounts of the compounds. For each sample, the solvent was evaporated under a gentle stream of nitrogen, then 50-100 µl hexane were added, and the extract was transferred to a 200 µl GC-µ-vial (CZT, Kriftel, Germany). An aliquot of 1 µl of each sample was injected into a Agilent 6890N Series GC system coupled to a Agilent 5973 insert mass selective detector (Agilent Technologies, Böblingen, Germany). The GC was equipped with a nonpolar RH-5ms+ fused silica capillary column (30 m x 0.25 mm ID; df = 0.25 µm; Capital Analytical Ltd., Leeds, UK; temperature program: from 60°C to 300°C at 5°C/min and held for 1 min at 60°C and for 10 min at 300°C). Helium was used as the carrier gas, with a constant flow of 1 ml/min. A split/splitless injector was operated at 250°C in the splitless mode (60s). Electron impact mass spectra were recorded with an ionization voltage of 70 eV, a source temperature of 230°C, and an interface temperature of 315°C. The software MSD ChemStation for Windows was used for data acquisition. N-Alkanes were identified by the comparison of their retention times and mass spectra to those of synthetic reference substances. Linear retention indices (LRIs) for all other substances were calculated according to Van den Dool and Kratz [7] and alkenes were identified by their LRIs and mass spectra as described in Strohm et al. [5] . The structure of the unsaturated ketone nonacosen-6-one was tentatively assigned by its mass spectrum as described previously [4] .
Data analysis
Besides the peaks that were identified as alkanes, alkenes, and alkadienes, we detected 29 additional substances in the extracts of halictid bees, none of which occurred in P. gibbosus samples (with the exception of one putative hexacosene, see Table S3 ). Since the aim of this investigation was to assess whether P. gibbosus females apply substances to the surface of their prey, no further efforts were made to identify these substances, occurring only in bee samples. As the peaks of the different isomers of the alkenes in some cases were not completely separated in the GC profile, the peak areas of all isomers of a given chain length were generally combined for further analysis. The total amounts of substances for each individual sample of provisioned and control bees were calculated using the internal standard. Since the P. gibbosus samples had been analyzed without internal standard, absolute amounts were not calculated for this group. Additionally, the total peak area was standardized to 100% and the relative amounts of substances were calculated for each individual sample from all three groups. Inspection of the chromatograms revealed considerable differences between samples of the three groups in the peak areas of the three alkenes dominating the GC profile of female P. gibbosus, namely heptacosene, nonacosene, and hentriacontene. Therefore, the proportions of each of these substances were compared between provisioned and control bees. To assess whether provisioned bees carried larger amounts of HCs and a higher proportion of unsaturated HCs, we compared the total amounts of cuticular substances, as well as the relative amounts of unsaturated hydrocarbons between provisioned bees and control bees. All relative values were arcsin-transformed prior to analysis. All statistical comparisons were conducted with t tests (using test statistics for equal or unequal variances, respectively, depending on the results of preceding Levene's tests for homogeneity of variance), using the statistics software package PAST (Version 2.08b) [8] .
Comparative morphology of head glands: Coding of character states
As the result of a comprehensive examination of both semithin histological sections and 3D-reconstructions of the head glands of female Philanthinae, we defined 13 morphological characters for the comparative analysis of the PPG and MG of the 26 philanthine species under study (Table 1 , main text). For each character, different character states were categorized and numerically coded for the statistical analysis (see below; numbers in parentheses). Characters 1, 2, 7, 9, 11, and 13 are Tables and Figures   Table S1 Bee species included in the chemical analysis.
Group

Species Blast identity Gene
Provisioned bees Table S2 Character matrix for the statistical analysis of head gland morphology of female Philanthinae. Taxon  1 2 3 4 5 6  7  8  9 10 11 12 names of North American Philanthus species are printed in blue. The grouping of species shaded in gray differs from the cluster analysis of only the eight morphological characters of the PPG (Figure 7 , main text). Bray-Curtis was used as a similarity measure; N bootstrap replicates = 10,000.
PPG characters MG characters
13 Aphilanthops frigidus 0 0 0 0 4 3 1 1 1 1 0 0 0 Clypeadon laticinctus 0 0 0 1 2 1 1 1 1 1 0 0 0 Cerceris arenaria 0 0 0 1 3 3 1 1 1 1 0 0 1 Cerceris quinquefasciata 0 0 0 1 0 4 1 1 1 1 0 0 1 Philanthinus quattuordecimpunctatus 0 2 1 0 4 0 0 0 1 1 0 0 0 Trachypus flavidus 1 2 2 ? 6
